FALL 2018 HOMEWORK 3 CEE 141 
DUE: Monday, October 29" 


NOTE: Perform calculations for LRFD only. 


I. Complete the following problems from the textbook: 


Chapter 6 — Bending Members 
6-3, 6-9, 6-22, 6-34, 6-40, 6-44, 6-47, 6-49, 6-51 
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II. Answer the following problems: 


1. The beam in Figure 1 is a W10x77 and has continuous lateral support. The load P is a service live 
load. A992 steel is used. What is the maximum permissible value of P? 


Figure 1 


Check for compactness. From Part 1 of the Manual, 


M = 586 > 0.38 |] = 0.38 [299-915 >the flange is compact. 
217 NES 4 50 

^ 2148 < 376 |Z = 376 ۱2۲٣ = 90.55 د‎ the web is compact. 
tw Fy 50 


> A W10x77 is compact for Fy = 50 ksi 
(Note that there is no footnote in the properties tables to indicate that the section is not compact.) 


From setting demand equal to capacity (beam has continuous lateral support, so no LTB issue) 


M, Ez ër M, 
P,L 


SC < 0.9F,Z, = 366 kip — ft 
B, < 366kip—ft*4/30ft 
B, <  488kips > with load combination 1.2D+1.6L, PL < 48.8 kips/ 1.6 > Pr € 30.5 kips 


> From considering deflection criteria of Aj, < L/360: 
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2. The beam shown in Figure 2 is a two-span beam with a pin (hinge) in the center of the left span, 
making the beam statically determinate. There is continuous lateral support. The concentrated loads are 
service live loads. Determine whether a W18x60 of A992 steel is adequate. 


Verify that this shape is compact. For the flange, 
b ^ e . 
Ap = 0.38 Ex 29.15, A= 2r = 5.44 < A, ~. flange is compact 


A «5.76 [E (for all shapes in the Manual for F, < 65 ksi), so the web is 
w y 
compact, and the shape is compact. 


M, mE, = I = 512. 5 ft-kips 


(a) Factored loads, including beam weight: 
1.2(0.060) = 0.072 kips/ft, — 1.6(12) = 19.2 kips, — 1.6(8) = 12. 8 kips 


19.2 k 
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10.61 k | | 10.61 k 
12.8 k 12.8 k 
10.61 k 
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Reaction at C : 
> Mp = -10.61(56) — 12.8(42) - 12.8(14)  Rc(28) - 0.072(56)?/2 = 0 
Rc = 50.85 kips 
Shear diagram: 
2543k 2442k 
10.61 k 11.62 k 
10.61 k 
A D 


-25.42 k 
Maximum moment occurs at C. Using the free-body diagram of BCD, 
Mc = -10.61(28) - 12.8(14) - 0.072(28)?/2 = — 505 ft-kips 

Design strength = QM, = 0.90(512.5) = 461 ft-kips 


M, = 505 ft-kips > ër, = 461 ft-kips (N.G.) A W18 x 60 is not adequate. 
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